1. Introduction {#sec0005}
===============

Cystic lymphangiomas are congenital benign tumors of the lymphatic system. More than 95% of cystic lymphangiomas occur in the head, neck, and axilla, with only 1% occurring in the retroperitoneum. Laparotomy was selected in previous cases for treating huge retroperitoneal cystic lymphangiomas [@bib0005; @bib0010]. However, this open procedure often results in greater postoperative pain and poor cosmetic appearance. With recent advances in surgical equipment and techniques, more minimally invasive procedures with laparoscopy for the treatment of large tumors are indicated [@bib0015].

In this paper, we describe a case in which laparoscopic treatment was used for a huge retroperitoneal cystic lymphangioma, and we also describe the usefulness of the double balloon catheter (SAND balloon catheter) for reducing the tumor's volume. Written informed consent was obtained from the patient.

2. Case presentation {#sec0010}
====================

A 34-year-old man without any relevant medical history was admitted to our hospital with an abdominal tumor with a low-grade fever and abdominal pain that had lasted for 1 week. The tumor, located in the upper abdomen, could be palpated on physical examination. Routine laboratory and hematologic investigations showed normal parameters, except for white blood cell count, which was 9100/mm^3^ (normal range, 4000--8000/mm^3^). Abdominal computed tomography showed a fluid-filled multilocular mass measuring 13.5 cm in diameter around the tail of the pancreas without obvious infiltration ([Fig. 1](#fig0005){ref-type="fig"}A). A T2-weighted magnetic resonance image showed a high signal-intensity tumor without a solid component, and the wall of the mass was thin and smooth ([Fig. 1](#fig0005){ref-type="fig"}B). Thus, the radiological diagnosis of retroperitoneal lymphangioma was established and laparoscopic excision was performed.

After the induction of general anesthesia, the patient was placed in a supine position. A camera port was inserted into an umbilical incision. A pneumoperitoneum of 12 mm Hg was created, and 4 additional ports (1 port with a diameter of 12 mm and 3 with a diameter of 5 mm) were inserted into the left upper, right lower, left lower, and right upper quadrants, under laparoscopic imaging. The tumor was located on the pancreatic tail; however, detailed laparoscopic observation of the lesion site was difficult due to the huge tumor size. A double balloon catheter (SAND balloon catheter, Hakko Medical, Tokyo, Japan) was then utilized to decrease the tumor's volume and to obtain a good exposure of the lesion. The tumor was aspirated carefully under laparoscopy using the SAND balloon catheter without spilling any of the tumor content ([Fig. 2](#fig0010){ref-type="fig"}). About 1 L of brownish serous fluid was removed from the cyst. After fluid aspiration, the entry hole was sutured with 3.0 monocryl (Ethicon, Tokyo, Japan). The tumor was tightly adherent to the pancreas, splenic artery, and splenic vein and was not able to be dissected ([Fig. 3](#fig0015){ref-type="fig"}); thus, distal pancreatosplenectomy was performed. Surgical duration was 254 min and the estimated blood loss was 293 mL. Cytology of cyst's contents showed no malignant cells and histopathological examination confirmed a cystic lymphangioma ([Fig. 4](#fig0020){ref-type="fig"}). No recurrence was noted on radiographic imaging 10 months postoperatively.

3. Discussion {#sec0015}
=============

Cystic lymphangiomas are rare benign tumors of the lymphatic system that are more common in the pediatric population. Lymphangiomas are typically asymptomatic, but if patients have symptoms that necessitate therapeutic intervention, surgical resection is the best choice [@bib0020]. In spite of its benign nature, retroperitoneal lymphangioma can rarely recur in young patients [@bib0025]; therefore, complete resection is necessary for reducing the risk of recurrence.

Laparoscopic or retroperitoneal laparoscopic resections have sometimes been chosen to reduce postoperative pain and cosmetic issues [@bib0030; @bib0035; @bib0040; @bib0045; @bib0050]. However, to manage a huge tumor, decreasing the tumor volume by aspirating cystic contents without spillage is required to permit mobilization and removal of the tumor. In this case, we used a specially designed SAND balloon catheter for aspiration to minimize spilling the cyst's contents into the retroperitoneal cavity. SAND balloon catheter has two balloons, namely a distal balloon and a proximal transparent one near its tip. After the entire distal balloon is inserted into the cyst, the distal balloon is then inflated with 10 mL of saline solution. The proximal balloon is inflated in the same way while the inflated distal balloon is retracted. The punctured cyst wall is sandwiched between the two inflated balloons, which can minimize spilling the cyst's contents. This balloon catheter was developed primarily for laparoscopic cystectomy of benign ovarian cysts [@bib0055]. Yagihashi et al. previously successfully used a SAND balloon catheter to resect a cystic lymphangioma [@bib0015].

The laparoscopic approach for the retroperitoneal cystic lymphangioma was technically feasible through careful separation of the cyst from adjacent structures. The use of the SAND balloon catheter to decrease tumor volume prior to resection was associated with no complications. This minimally invasive technique also improves patient comfort, with less postoperative pain, rapid recovery after surgery, and minimal scar formation. Laparoscopic excision should therefore, be considered as a therapeutic option to treat retroperitoneal huge cystic lymphangiomas.
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![Abdominal computed tomography and magnetic resonance imaging of the present case.\
(A) Abdominal computed tomography showed a fluid-filled multilocular mass measuring 13.5 cm in diameter around the tail of the pancreas. (B) A T2-weighted magnetic resonance image showed a high signal-intensity tumor without a solid component.](gr1){#fig0005}

![Laparoscopic view of the SAND balloon catheter and contents of the cyst.\
(A) A SAND balloon catheter was utilized to decrease the tumor's volume and to obtain a good exposure of the lesion. (B) The tumor was aspirated carefully under laparoscopy using the catheter without spilling any of the tumor contents. The cyst contained a brownish serous fluid.](gr2){#fig0010}

![Laparoscopic view of the tumor, which was tightly adherent to the pancreas.\
Because of the tight adhesions to the pancreas, splenic artery, and splenic vein, the tumor was not able to be dissected, and thus pancreatosplenectomy was performed.](gr3){#fig0015}

![Photomicrograph of the wall of the cyst and the splenic artery and vein.\
The photomicrograph shows that the wall of the cyst is tightly adherent to the splenic artery and vein through the fibrous tissue (hematoxylin and eosin staining, ×20).](gr4){#fig0020}
